Analysis of acute myeloid leukemia cells by flow cytometry, introducing a new light-scattering classification.
A combined flow-cytometric evaluation of light scattering and the immunophenotype of acute myeloid leukemia (AML) cells from 71 newly diagnosed consecutive patients was conducted. Light-scattering characteristic of AML cells examined by flow cytometry and multiple surface markers were also analyzed using the same samples, to enable a comparison with the French-American-British (FAB) classification. Our AML cases could be classified into three light-scattering classification (LSC) types according to their physical properties on flow cytometry. These were type A, where forward light scattering (FSC) of the leukemic cell population was larger than that of lymphocytes, while side light scattering (SSC) was the same or larger than that of lymphocytes but smaller than that of monocytes; type B, where FSC of the leukemic cell population was larger than that of lymphocytes and SSC spread toward that of monocytes; and type C, where both FSC and SSC of the leukemic cell population spread beyond those of monocytes. Although a clear relationship between the FAB classification and LSC classification by the light-scattering profile of AML was not established, we observed the following findings. The majority of cases were classified as type A (58%), while type B comprised 25% and type C comprised 17%. While CD7 expression on AML cells is considered to be an immature characteristic, CD7 was expressed more frequently among LSC type A cases. Furthermore, all but one of the FAB M1 cases were classified as type A. On the other hand, CD7 was not expressed on type C leukemic cells. The percentage of cases in which more than 60% of leukemic cells possessed another immature surface antigen, CD 34ö, was 13/18 (72%) among FAB M1 cases, much higher than among FAB M2 (35%) or FAB M4 (27%) cases. A negative correlation was observed between mature antigen CD33 and CD34 among the FAB M2 cases. The frequency of CD7 expression was 25% among the total cases, and CD7-positive cases were frequent among FAB M1 and M2, but not among FAB M3 cases. These findings concerning LSC and immunophenotyping indicate that the scattergram pattern analysis may contribute towards more precise immunophenotyping, in that it reflects the maturation stage of each AML case.